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& m m * =& 



Ml/135 



1. «*WH«Jt**±TO*Wft. JRJIaR^#±TOSWtfeW 

jffiffl, i«*jw«KK*±TO«w*Wffl** s^omg, -¥J5wajc»*±Rr 

3, mmmmx. i w&jb, itt&?iis&£ft/gftMftft3i 5-15, 15-30, 30- 

45, 45~60mgo 

4, *tt?aS^I5ffl&Wffl** 5mg, 15mg, 30mg, 
45mg, 60rago 

5, **«jfiU?# 1-4 4>fr-«fl9fiffi» St, -¥5RW*«iS^aWffl*A 250iBg, 
750mg I>£ lOOOrag. 

7, «£ft$l£$ 6. nffi-^HT. 5~15, 15-30, 30~45, 45~60mg 

8, mjg&jpJSfcfc 6 &&£*-£W&Bg, 15rog, 30mg, 45mg, 60mg. Ptfc&^J 

9, «SRjpJS* 6-8 M^W^ 250mg, 750rag <■& lOOOmg - 

f5ffi&W*M 3000mg ||=?)RKdO(S)8ftfi!RI!ij-. l£BrMF<3 M^^^a 

3000mg ff#n¥«iK«K«Mtt. MS** 5~60aig Wftti^ll^lSftftfflM 
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tSL m =& 



mnm 



mm*m* 3174901 ^wjm&^mm-wwsL. &&MW*mmM& 

0*^03 61-267580, g£«fij Bpl93256, HS^J US4687777 7**80B 

T^J^^Tntt^jffi^-^M^^fflW^iJ: (1) Einhorn D « Pioglitazone 
hydrochloride in combination with metformin in the treatment of type 2 diabetes 
mellitus: a randomized , placebo-controlled study. Clin Ther. 2000 

Dec; 22 d2) : 1395-409. ^7 &$mim-*m&wmM^mt , 5nmmwmm£ 

(2) Suzuki M # Effects of combined pioglitazone and metformin on diabetes and 
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ft m =f5 ®2/19M 



obesity in Wistar fatty rats. Clin Exp Pharmacol Physiol. 2002 Apr; 29 (4): 269-74. 
/ ^?F7a»l«5»5'JH*ia«=¥5RKK^M, ftttttM. ffMN Wistar 

-igt amm*iE>. Rnaih«s«sicT^atAiisiPiBfrs. 
mm® 

ft^MSL 3000mg o 
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n w # M3/im 



m^mmmtk, n&n^ 3£f$m^ fiia, mfcWL&m, mm, vtm 

EP193256 f5mmm\tmmmm^ 
mm* 

mm, ^mn^m^^ 5~is. 15-30, 30-45, 45 ~ eomg 
mm. 

mm, &l5%te%m5ig : T- 5-i5mgnifc«5)JSHtSfe»ittft5«JS, ftKI3§5^I» 

mi, «^^^^i5mgpit^jK»MM^, «sa^^Wo 

Ml, ^^;£S^^^45mgBit^^JfflDc^nttMai, ft£S3**&RH*. 
MI, iS^S^i*^ 60mgi«;^JffligifeKttk»5>jffl f 

^M.«SS?I, -^5RMStiffltl¥)RKttffl«* 250mg, 750mg, lOOOmg, 
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% m v nimm 



mmm^mmm, m^m^m^mm, mm, mmmmxnmw mm 
*s*g«jCT&aiiE£, wmmmmmm 3 ^mRm-nmm, mmmi 

"^mrnm^ nmnmmm, xn^wmmmm^m'mmm, # 
iiffl*£ttW$ftfftt£M&ifft. fwiftt, nmm&fc, 

*%*mmm *i§¥±Rrft5W u i^±«g 
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& m =p M5/195J 



2S OB A4>.MiT*BiWiVi Jfcfc Oil Afi ifnd&4^&ilXfc?ra -Hi — iK4a jj-4-^na-+nJI iWil-k 1=1/*? ro 

ji^w^«^pi^i?, urn, tmmitnmmmtt, mnms^m^ 

«n Ms ftH*Fitft. LUm^ fe^F'J, £JTO^ f» SSS¥* 

mmmn-* nmmmm- zmmm^ Bmmm^ mitmm^ nnmrnm-, m 
^Ma 3ooom g *m-t¥mMJ$.mmm±T%Lms , mmnmttms. 3ooo mg « 
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& m =B ^6/1951 



^mwrnmrnm^mmnis^ ^ 7, s, 9, 10. n, 12, 13, 14, 15. u, 17, 

18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 
38, 39, 40, 41, 42, 43, 44, 45mg Pfcjfg^lJKo 

*&wmi&k®aswm3k*m i - 3 mmm^m 1 a 2 

KI?»3IB1$£JWM 5mg/*, 10mg/^, 15mg/*, 30mg/^, 45mg/*, 60mg/*. 

-wmL-^mmmmnmn^mjummg, fft&Gusomg, soomg, iooom g , isoomg 
$ 2ooom g mmmm, z^M^jsw-^i^M^iooomg, 
mmmm- m^^mmmim&nm&m^mm em» , * mm 
mmm^ $±mm&s mmm&R physicins' desk reference mmmmmto* 

^S^-¥)KiKM^JS^iB'tfc ( 500: 7. 5, 500:15, 500: 30 ) ^pflg^l?^ 

^Mp&i&mmm&x.w-t#mu, mi^m. m&^mt- %)mn%®& 
2s mm- 

(l) 

sw#/mh, Mi8-22 g . $smm»: ~m; £®vt^: : mmm^m 

012 -5§-; ^Atl^^iE: W-J jlj^ft R )t^m 001 29 22 ± 4 

°c, MJS60±20%„ SSSS**Jttffli**. #B&?J< 

(2) mm 

n.fj-^msjw^nm, Mm iwicw.mf$. ioomg/mi mmmmm* 

8 
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% m # Jg7/19K 



3> ^m-nm^mm- 

(1) £_#„: 

_»!«•*« SO jSSttallWa^* 5 ffl. #3<Jft5000. 4000, 3200, 2560, 

2048mg/kg _^-fflJS_o 6 yjx^SH?. iftlflftffl l^MC UEttlft 100mg/ml ft 

£«. SEISWWWSIfiSStftif, £3$#fca»Jfc 0.50. 0.40, 0. 32, 0.26, 
0.20ml/10g o m«ftmH*_£_£m_ttB. JEtflt&aWH, SMMfTi? 
M£tt_. ftffltHO, u 3, 7, 14 

(2) 

„£_.?3H_/llUI5ll. ( 500:7.5) nB4M?A_«tt«Hfc: 

PKift^*^-¥5WK/W5»5>JB (500: 7. 5) , ffi 10-30 ^^{±558^3^ , Si5 
ft3«3»l (1-6/10); 2§jg 1 /JxSt, 5-R^tBM>l; ISB 2 /JnH*. 10 R^ffi 

® ( 6 * ) gssmtfiL, g£_„*jE„M$_«o is /jm#, a$s»*s 
__*iss&. #ssfi»&i4*W3S«»rt*m5Et:, ^n^sni««. 3114 
*w&ftimminim&mmm$t* 3137. 3mg/_ g . ($* 

jaai^ 2). 

* i ./Mwjfcp»»^ ft»=¥3RM/w«5!iii ( 5oo: 7. 5 ) ^mmmwmmmm <g) 

_______ __ _ _ __ _ _ _ __ 

5000 19.8 + 0.9 

4000 19. 9±1.0 20.8±2. 5 23. 0+2. 8 26.5 + 3.5 29. 3 + 3.9 
3200 19. 8 + 1. 1 21.0 + 1.2 23. 4 + 1. 5 25.6 + 1.7 28.8 + 1.8 
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n HJ H8/19M 



2560 19.9 + 1.0 20. 6 + 1.1 22. 3 + 1. 2 24.8 + 1.6 28.6 + 2.3 
2048 19.7 + 1. 1 20.9 + 1. 4 23. 1 + 1.9 26.1 + 2.2 29.2 + 2.7 



a: Od^M^St^J&M, ^®S&fc#£#S3Maft, 112. 



* 2./J\R^PK^«-^5RK/flb»5!IH ( 500: 7. 5 ) LD M 3(S^ 









JBfcR 


5Et:& 


5Bt$ 


LD 5 o(mg/kg) 


fog/kg) 


(R) 


»<«> 


*(*) 




OO 


(95%RTftPS) 


5000 


10 


5 


5 


10 


100 




4000 


10 


3 


5 


8 


80 
















3137. 3 


3200 


10 


3 


3 


6 


60 
















(2834. 9-3472. 1) 


2560 


10 


1 


1 


2 


20 




2048 


10 


0 


0 


0 


0 





«-raffiM5ijii (500:15) m&f&m^m&m-. 

ii^iai (1-4/10); £jg- 1 yjx^; 3R«#3M?, 1 ifcg^ft.; 
35© 2 /jN0t, 9 RMiiJM2l, 1 R3M*£I?E. *ttje&££ttttiSK zhW&RFnu 

&5&mmmMjE#%. ^mw-timw-mm^mB 4 mm^wtti^^mB is 
/Nttfc. (4 r) gswmjiii, »era*m«M-iei 

So 18 /J\ftf, J^$@fttt^&ftiE*j£3l. 14 *ftu&£#ifc*J&5E 

*#M¥«5E«* 3348. tag/kg. (Sf*m«3> 4). 

s£ 3. /Jn W&Pflg^g^-^M/TO^Jll ( 500: 15 ) (g) 
mm (»>g/kg) 0d Id 3d 7d 14d 

5000 19.7 + 0.9 

4000 19.6 + 1.1 20.3 + 1.0 22.3+1.0 26.0 + 1.3 29.0 + 2.6 

3200 19.5 + 1.0 21.1±1. 3 23. 4 + 1.1 26.8 + 1.9 29.7 + 2.5 
10 
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itt HJ % Sg9/19K 



2560 19.7 + 1.0 21. 2 + 1. 2 22. 8 + 1.7 26. 2 + 1.8 29.8 + 2.0 
2048 19.7 + 1.0 21.1 + 1.1 23- 4 + 1.3 26.7 + 1.6 29.8 + 2.3 



a4./hR^pj^^fi^-^5RM/lfttt5aH (500:15) LD S0 »^ 















LDso (mg/kg) 


(mg/kg) 


(R) 


m$) 




mpo 


m 




5000 


10 


5 




10 


100 




4000 


10 


3 




7 


70 
















3348. 8 


3200 


10 


3 




5 


50 
















(3029. 6-3701.7) 


2560 


10 


0 




1 


10 




2048 


10 


0 


0 


0 


0 





n^-^jm/immm (500:30) pi^ittW: 

Q%m^nf>-f?MM/mmmi5M:w , 10-30 m^m^mno, w^a 

Mil (1-4/10); 3^1/J\Ht, 4RSM$JJKS§; £S 2 /J\flt, 1R»W, 7 Rft 

# do R) g»£BJfcL, »eK**JSLff^waH3g. 18 'W, 

14 ^Bp^s^«y^*jaiffl3Pi$./hapflR^i?w¥iJca5E»* 3726. 7m g /k go (g 
maims, 6). 

^5./hR^P^^«^Z^»/BTOiJll (500: 30) ^^Ml^^flW 
frj* (mg/kg) Od Id 3d 7d 14d 

5000 20.3 + 1.0 

4000 20.2 + 1.1 21.3 + 1. 2 22. 8 + 1.2 25.2 + 1.3 28.8 + 1.8 
3200 20.4 + 0.9 21.9 + 1.6 23.5 + 2.0 26.2 + 2.6 28.5 + 2.4 
11 
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ift m & mwim 



2560 20. 3±0. 9 22. 0±0. 5 24. 1 + 1. 7 26.6±2. 3 29.7 + 2.6 
2048 20.2 + 1.1 21. 9 + 0. 9 23.8 + 1.0 26.7 + 1.4 29. 6 + 2.5 



me.^mmxQm^my5-^Mmnmmm <5oo : 30) id^m^mm 



mm 






5Et:R 


5Et:& 




LDsd (mg/kg) 


(mg/kg) 


(PJ 


ma) 


»(*) 


«(R) 


00 


(95%nT^pg) 


5000 


10 


5 




10 


100 




4000 


10 


3 




4 


40 
















3726.7 


3200 


10 


2 




3 


30 
















(3338. 6-4159.8) 


2560 


10 


0 




1 


10 


2048 


10 


0 


0 


0 


0 





4> ^it: 

t^^^nam»rnft-^mM«SIBti%. ?&«5Et:»ai3H3E»Jff 4-5 yjN 
Eft, JffW*M«EtiS«££i$JB 18 /J\Wfc. StJJEtSMWItt, TOSfl#M2gMl$ft 

%}®®&*.jjz.®M.m&> ^mmm^mii-^mM/Kmmm^mmtt (500:7.5. 

500:15s 500: 30) ^¥»5ES^S!l^ 3137. 3. 3348. 8. 3726. 7mg/k go 

■nnm (500.- 30, flf^^g, Effi^&m&ftfttft&ii. 

Is 
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% bj # mnnm 



(1) mm-. 

\mMVL*mm$i 15mg/ml, ^^S^lml/lOOg^M, 150mg/kg o 
Plt^JS: lISfflfTi-X l/oCMCNam^fijc 0. 9mg/ol .^ggft lml/100gftfi,;fBi^9mg/kg o 
n.K&M: mmmU l%CMCNa ;IMJ£ 15mg Ifffl^fl 0. 9mg Ptt^Jiil/ml , *^#fi?3 

lml/lOOg M, 150mg/kg ZlEPMfP 9mg/kg flfc^JSI. 

(2) ftftj: 

wm, *mmmmmmmi*&, sra 031204, ^za^: ar, h 

Sfflfiftir^fi., ftte 851011-1. B7: **ifrfc9Jttfflzrj*ft. £»: AR, 3Q(np 

m&wm&vBi'£ni cr &, st* 03101s. zjs®: ^jte^rwwmfti^r?**., & 

■§■980303. 

(3) »: 

NL - 200TPA fttit^sp.-. g^^ffj. 

TGL-16C ±»3c?f4^ft»r. 

HPLC: WATERS 515 §g; 717 ^AININ j£$M&ai$; 

ANASTAR fcitSdglftafi. 

(4) i» 

Wistaria, ttft, M^210g, ^^iS^^iE B *£&^iS«Jlf 
0l3-§-" ffi^m^MtS^M^iM^, ^-M)to iE««»H^J&tt«. 
2. ^S: 
(1) ffBSRIfc^ifcg: 

fiftft Wis tar *fc 12 A.ift, g* 16 /jxfft , ^ifi^^^Ei, EPTOJSfi 9mg/kg 
-tp SRH 150mg/kg gffnfc&NMttB- ^¥«8: 00 #33JnffiaiH±»S$*&, T»J& 
0. 33, 0.66, 1. 0, 1. 5, 2.0, 4.0, 6.0, 12. 0, 24. 0 ft 36. 0 /J\H*#SlBSe3fc]fol 0. 5ml , 

^*usm-?w^pa^^^tiMifii>f 5o M i, aiA«ft«io%«ii», a^ms 
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ift m 45 B12/19J5 



3*S^»I*0, 0.5, 1, 2, 5, 10 5FD20M , §hS£&H±. 
£«I»JIIIISW»WI 150|j i, itiAimijzgt^, A 
V 800 M 1 TBIttffiIf3-t*6f+, £WF, 75 M 1 ftHbffiftjg, ft* 20 
M HPLC»#f. ffi£eMC«ttffi«#)|U#A. *fi^ai»O f 0.1, 0.5, 

i, 5» iom g/mi, fEb#*A&t. tmio%;m±. 

(2) 

S&fS: C„ ODS&, 4.6x250mm, 10m . frt 22125117 
mm: m: 0. 005M«fc_;JW|i (PH2. 5) =10: 90 

40"C 
UVtfeSI: 233nm 

WMMm: S&tB: C« ODSft, 4.6x100mm, 5m , 22K10040 
ZLflf: 0. 1M ZLKffi (pH4. 5) =39: 61 
„»: 30°C 
UVftSI: 269nm 

(3) 

jflL>f#>tffi2S (0-20M g/ml) 0-0. 0000353A + 0. 10355 (r = 0. 9992) « 

H»ft 95. 04%c ^RPJRZ^»KW«^PMI^BWfBlWiIliiS*SIIL^ 7, ifttfffi 
1 ; TO£iWfi]#8iJ?3 1. 1 » 1. 0 /M; ill jfcgfl-gijft 19. 6 ft 20. 4 M g/ml ; AUC 
239. 8 ft 249. 9[} g- h/ml. M^fiSt^^rW^ttflfflS* 101. 7%. 

_ _____ _ 

0. 33 0. 67 1 175 2 4 6 8 12 24 36 h 
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itt m =f5 H13/19H 



1 13. 5 


16. 3 


19. 3 


19. 3 


16. 1 


8. 3 


8. 2 


6. 7 


6. 0 


3. 1 


3. 5 


2 12.2 


15. 1 


24. 6 


20. 0 


16.9 


9.3 


' 5.5 


5. 4 


10.4 


13. 1 


2. 3 


3 14. 5 


13. 7 


14. 5 


18.4 


13. 7 


10.8 


5. 8 


5.2 


5. 6 


4.6 


2. 8 


4 13.6 


15. 3 


16. 3 


14. 0 


14.9 


7. 2 


5. 1 


4.9 


4. 7 


5.4 


1. 9 


mean 13.4 


15.1 


18.7 


17.9 


15.4 


8.9 


6.2 


5.5 


6.7 


6.6 


2.6 
























1 12. 6 


19. 6 


27. 2 


21. 6 


14. 9 


14. 7 


8. 5 


7. 3 


6. 8 


6. 6 


2. 5 


2 12.5 


15.6 


16. 3 


15. 1 


15.9 


10.2 


6.9 


6.5 


6.5 


5.7 


2.9 


3 11.6 


18.7 


19. 1 


16.1 


16.2 


10.7 


7.3 


6. 3 


5. 3 


4. 3 


2.6 


4 15.9 


17.9 


19. 1 


15.4 


18.8 


10. 3 


8.0 


6. 8 


6. 7 


6.8 


3.4 


mean 13. 1 


18.0 


20. 4 


17. 1 


16.4 


11.5 


7.7 


6. 7 


6. 3 


5.8 


2. 8 



ih}tS)tffl^ (0~10|j g/ml) WSHi^iflg: C=0. 0000310A - 0. 1488 (r = 0. 9988) . 

m 2 ; m&mm#m 4. 0 m 3. 9 /n# ; 6. s *n 5. 3 M g /mi ; auc #gg 

ft 80. 4 ft 85. 0 M g« h/ml. ££ffltt*#*W£to*Jffl£fc 105. 7% D 



&frjfcLfS$£(|J g/ml) 



0. 33 


0.67 


1 


1.5 


2 


4 


6 


8 


12 


24 


36 h 






















1 0.68 


2.95 


3.49 


5. 32 


3.71 


4.72 


4. 36 


4. 13 


2.48 


0. 36 


nd 


2 5.84 


10. 81 


8. 09 


10.73 


7. 60 


7.32 


5. 90 


5. 12 


3.25 


0. 66 


0. 34 


3 3. 51 


2. 84 


3.62 


3. 96 


4. 85 


4.47 


4. 93 


4.07 


3. 10 


0.69 


0.42 


4 0.81 


2. 36 


3. 00 


3. 23 


3. 74 


4. 54 


6. 06 


6. 14 


3. 57 


0. 39 


nd 


mean 2. 71 


4. 74 


4.55 


5. 81 


4.97 


5.26 


5. 31 


4. 87 


3. 10 


0. 52 


0. 38 
























1 1. 05 


2. 29 


2.80 


2.87 


2. 85 


3.26 


2. 38 


1. 86 


1. 12 


2. 58 


0.40 


2 0.42 


0. 46 


3. 16 


3. 81 


3.19 


5.49 


5.95 


5. 09 


3.41 


1.73 


2.47 



200410019483.6 



% W $ »14/19H 



3 0. 44 3. 37 4. 21 5. 41 5.48 5. 95 5. 09 3. 40 1.68 2. 44 0.69 

4 3. 33 4. 21 5. 41 5. 93 4. 57 3. 64 5. 28 3.22 1. 85 0.80 1.31 
mean 1.31 2.58 1 90 4751 4702 4759 47s7 T39 Ol l789 1.22 

*llPMJ^**-?3RWM*P«lJBWtt»lltH^a* 1. 1 » 1. 0 /Jxftt; 
Jg#3>J2l 19. 6 # 20. 4|j g/ml ; AUC #3'J*J 239. 8 ft 249. 9[i g» h/ml. a^ffiStWEKl 

»fjffl^^ ioi. 7^.^Rnwfti^i!»c«mfin¥«3&«m^a% 4. o » 3. 9 

/JnW; *J8K£»lfc 6. 8 fp 5. 3p g/ml; AUC ^ljjfe; 80. 4 ft 85. Op g- h/ml. S^ffitf^ 

5 2 ^*Rpflg^l5ilft»5iJffi*lS^$iJJPJa&i5^i5BtffiS|. 
Hs ft^rf 5RflH/lft»5»Jffll5S5c^i4»: 

l. 

Wistar*R, M 140-160g.£3frjibtt£ttil: W-J R 001 §. 

1. 2 

£*gffi-§-: ^^^iSSS^tm 012 ^; Sa22±4TC, MM 

eo±2o% 0 ffi*$fliiiR. &m 12 /j\H*. isatfpttffli**. §0 

&7j< — 

SltziEFM; Mutton. #WI?W«fiSc»?I^^, ffl i%cmc EfM;I« 

». 
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% m V S&15/19E 



3fiH£ffi£ (Strept020tocin, STZ), Sigma , S-0130, &q»g, Jfc]JljRgft4*» 

miPMft ( SUPER GLUCOCARD II) &&ffl#.i£&, H#£F, ftSStft^ttHIft 

BH£5fiiitfPJ£: 59Mf»4*I«a*^»«. B»: 06043-A 
SUNRISE MSiS#$» TECAN j*,g,. 

2. Ktt^r^sUHR 

Wistar^K, tttt. 300 K. 140g-160g, »*16hr, 30mg/kg M STZ ( 4 

CSjtJgttijg^ 0.1nol/LMPHm4.4W« ! «(»aJ , t'*. KJsilHHlfffl), i£ 
g3&, M2HJii«»MA*«m (»«»55*, »»25X, £tf 20X), 6 
Ji]J&»*K FBG mmm-k "h), FBG>12.0mmol/L 64 R, K*l£fc 8 

£. ft£ 8 R , £SJT&fc«flXtIMBflI*:& 300: 1. 5 ffi. ft£ 300: 3 ffi, 300: 4. 5 
£s WS 300: 6 gls g£ 300: 6. 75 fi N S3* 300: 9 £. 300: 27 ffl. 3 IK 8 RiE 
JSJttt Wistar^R (J§±&*Sll^Jtfc«, PBG<5.0raraol/L) ffcft£a#fl8£. ±3 
3^»MtfJ»ffi»B** ™ c > 7 -tft^Sft^aii^ 300mg:1.5mg/kg. 
300mg: 3mg/kg. 300mg: 4. 5mg/kg, 300mg: 6mg/kg, 300mg: 6. 75mg/kg> 300mg: 9mg/kg, 
300mg: 27mg/kg Mft£3$fc (ft*ZL^3RB : MUtftWi!). #S«3?ttffl 1%CMC 
E«J**H*SMS««. «0±^i.g»». »i5fWl«* Iml/lOOg, iljffl^P 
Ilffllll^lPJ ^CMC* 21d - * 22d ^-t 9: 00 ffi^*<9 

MISMMM i«. fflJt«tt3lft«FBG, suiai, %>b 

msk^, mmim&mjimmm blase tusiniAK (fins). <&mm 
mfcmm$mx»mm$&=%in n<mG-*&mm fbgk mwaj* (»»w»*=[(» 

£ 21dFBG-^|?M FBG)/ I^M FBG * 100%] ) &M4*ftffiftft (IR)(IR- FBG * 
FINS/22.5). M»«et 5 P^tt± #fflJ5«ffl»J»ffl*fflfflH 1 



17 



200410019483.6 



n m v mi6/i9js 



frits, mm-. ^^mni5mm^^mmmmmmM.m±mm fbg, nis 

300mg: 3mg/kg W±JPJ«%*a5ttMffltfc«, P?gMIS«S»$tlil#, 

a^-^fiD^Jaffi^H; #+tt«tt«£R**&TTWa*MM**H fins % ir 
7j<¥<. 1^9v 10. 



* 9 ft^tiA=v«4H^ii^li&jnh|inM 



mi 


ft 


(mmol/L) 


£25 21d FBG 
(mmol/L) 


FBGg-fi(21d-ld) 
(mmol/L) 


(%) 




8 


3.7+0.5 


3.8 ±0.5 »** 


0.1 ±0.4 


2.7+11.7 


mm® 


8 


20.5±3.9 


20.0±3.5 


-0.5 ±1.3 


-2.1 ±6.0 


g% 300:1.5 


8 


20.3 ±5.2 


17.9±3.9 


-2.4±2.5 


-10.7+10.1 


3K5T 300:3 


8 


20.5 ±4.9 


17.6±3.2 


-2.9±2.4 * 


-12.8±8.8 * 


g# 300:4.5 


8 


20.4±4.3 


17.7±4.3 


-2.7±2.6 


-13.1 ± 11.5 ♦ 


300:6 


8 


20.5 ±4.2 


17.3+6.0 


-3.2±2.8 * 


-17.3 ±16.4 * 


g* 300:6.75 


8 


20.3 ±4.0 


16.4±3.0 


-3.9 ±2.2 ** 


-18.7±8.5 *** 


g* 300:9 


8 


20.5 ±5.5 


15.9+4.3 


-4.6 ±2.3 *♦<■ 


-22.5±9.4 *** 


g* 300:27 


8 


20.3 ±3.6 


16.2+3.4 


-4.1 ±2.5 ♦* 


-20:0+12.2 *♦ 



ft; ^ISIIlfcS, *p<0.05,**p<0.01 > ***p<0.001 



m 10 mmt-^MM-KmmmttXM&mmmmmmmvft 







£15 21d FBG 


^g$21dFINS 


£g§2id m%% 


mm 


(mmol/L) 


(mmol/L) 






8 


3.8±0.5 *** 


3.86+0.82 *** 


-0.20 ±0.1 2 *** 




8 


20.0±3.5 


32.35+15.93 


1.40 ±0.29 


*#300:1.5 


8 


17.9±3.9 


8.80+4.63 ** 


0.79+0.25 *** 


300:3 


8 


17.6+3.2 


6.53 +4.00 ** 


0.65+0.22 *** 


%-ft 300:4.5 


8 


17.7+4.3 


12.68 + 9.63 ** 


0.87+0.31 ** 


S# 300:6 


8 


17.3+6.0 


8.27+4.56 ** 


0.70+0.25 *** 


g# 300:6.75 


8 


16.4±3.0 


7.28 +4.04 ** 


0.66+0.25 *** 


300:9 


8 


15.9+4.3 


9.18+5.00 ** 


0.72+0.37 *** 


300:27 


8 


16.2+3.4 


9.64+4.33 ** 


0.79 + 0.25 *** 



ft: ^mmtfrnrnvc®, * P <o.o5,**p<o.oi,***p<o.ooi 



3. 

M1j&M-^W.M>-nMm ( 300mg:1.5mg/kg, 300mg: 3mg/kg, 300mg: 4. 5mg/kg, 
300mg: 6mg/kg, 300mg: 6. 75mg/kg> 300mg: 9mg/kg, 300mg: 27mg/kg ) £3J£gXH&& 
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u m # mn/im 



2id, ^ttmmw.i5^m^m^mmmmMm±mm fbg. fins ^ m tk^f, # 
fins ^ ir mfefojtmnm* 

TO«Z¥3RK/lft»5«W^HEtfc ( 1 ) 500:15 ( 2 ) 750:15 ( 3 ) 1000: 15 







» 




15 mg 


12. 1 


ftAIFg* 


55 mg 


44.4 




45 mg 


36.3 




3 mg 


2.4 




4. 5 mg 


3.6 


ItiSi 


0. 5 mg 


0.4 




1 mg 


0.8 





rnmis 




ram 




500mg 


7 5 Omg 


lOOOmg 




190g 


205mg 


21 Omg 




14. Omg 


19. lmg 


24. 2mg 


mmmm 


7. lmg 


9. 7mg 


12. 3mg 



mz,nmm&m®m5±&mm%&, a». so-eo-c^t, 
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500mg 


750mg 


lOOOmg 




190g 


205mg 


21 Omg 




14. Omg 


19. Img 


24. 2mg 


wmmm 


7. Img 


9. 7mg 


12. 3mg 









15mg 




43. 6mg 




4. 5mg 
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[54] Name of Invention: A pharmaceutical composition and its application in the preparation of medicines used in 
the treatment of diabetes 



[57] Abstract: 

The present invention discloses a pharmaceutical 
composition, wherein the composition contains 5 - 60 mg of 
Pioglitazone or its pharmaceutically acceptable salt and not 
more than 3,000 mg of Metformin or its pharmaceutically 
acceptable salt and one or more pharmaceutically acceptable 
carriers. Through preparing preparations with different 
proportions, manner of medicine intake is improved and 
medicine intake frequency is reduced to once a day for the 
convenience of patients' long-term medicine intake. The 
present invention also discloses application of the 
composition in the preparation of medicines used in the 
treatment and/or prevention of diabetes, diabetes related 
illnesses and certain complications thereof. 
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A pharmaceutical composition and its application in the preparation of medicines used in the treatment of diabetes 

1 . An application of a pharmaceutical composition in the preparation of medicines used in the treatment and/or prevention of 
diabetes, diabetes related illnesses and certain complications thereof, the pharmaceutical composition containing 
Pioglitazone or its pharmaceutically acceptable salt and Metformin or its pharmaceutically acceptable salt, wherein the 
dosage of Pioglitazone or its pharmaceutically acceptable salt is 5 ~ 60 mg, and the dosage of Metformin or its 
pharmaceutically acceptable salt is not more than 3,000 mg. 

2. The application as defined in Claim 1, wherein the pharmaceutically acceptable salts are Pioglitazone Hydrochloride and 
Metformin Hydrochloride respectively. 

3. The application as defined in Claim 1 , wherein the dosage of Pioglitazone or its pharmaceutical salt is 5 - 15 mg, 15-30 
mg, 30-45 mg, or 45 -50 mg. 

4. The application as defined in Claim 1, wherein the dosage of Pioglitazone or its pharmaceutical salt is 5 mg, 15 mg, 30 
mg, 45 mg, or 60 mg. 

5. The application as defined in any of Claims 1, 2, 3 and 4, wherein the dosage of Metformin or its pharmaceutical salt is 
250 mg, 750 mg, or 1,000 mg. 

6. A pharmaceutical composition, the composition containing 5 - 60 mg of Pioglitazone or its pharmaceutically acceptable 
salt and not more than 3,000 mg of Metformin or its pharmaceutically acceptable salt and one or more pharmaceutically 
acceptable carriers. 

7. The pharmaceutical composition as defined in Claim 6, the composition containing 5 - 1 5 mg, 1 5 - 30 mg, 30 - 45 mg, or 
45 - 50 mg of Pioglitazone or its pharmaceutical salt. 

8. The pharmaceutical composition as defined in Claim 6, the composition containing 5 mg, 15 mg, 30 mg, 45 mg, or 60 mg 
of Pioglitazone or its pharmaceutical salt. 

9. The pharmaceutical composition as defined in any of Claims 6 - 8, the composition containing 250 mg, 750 mg, or 1,000 
mg of Metformin or its pharmaceutical salt. 

10. A method for preparing a pharmaceutical composition, characterized in that the method is capable of preparing 
double-layer tablets containing 5 ~ 60 mg of repaid-release Pioglitazone or its pharmaceutical salt and not more than 
3,000 mg of slow-release Metformin or its pharmaceutical salt. 
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A pharmaceutical composition and its application in the preparation of medicines used in the treatment of diabetes 



FIELD OF THE DISCLOSURE 

The present invention relates to the field of diabetes medicines and, more particularly, to a pharmaceutical composition 
of Pioglitazone and Metformin and an application of the pharmaceutical composition in the preparation of medicines used in the 
treatment and/or prevention of diabetes, diabetes related illnesses and certain complications thereof. 



BACKGROUND 

Diabetes is a group of clinical syndromes caused by interactions between genetic and environmental factors. 
According to epidemiological survey, it is estimated that the global diabetic patient population has exceeded 100 million, of 
which about 90% suffers from type 2 diabetes. The pathogenesis of type 2 diabetes in most cases mainly involves insulin 
resistance coupled with insulin secretory deficiency, or mainly involves insulin secretory deficiency coupled with insulin 
resistance and increase in hepatic glucose production. Type 2 diabetes patients often have the problems of obesity, high 
blood pressure, fatty liver, coronary heart disease, etc. 

US Patent No. 3,174,901 discloses an anti-hyperglycemic drug Metformin, the auxiliary mechanism of which is to inhibit 
hepatic glucose production and to increase glucose ingestion by peripheral tissues, thereby reducing insulin resistance. 

Japanese Patent No. Showa 61-267580 (JP-A-61-267580), European Patent No. EP193256 and US Patent No. 
4,687,777 disclose the anti-hyperglycemic and lipid metabolism effects of a thiazolidinedione insulin sensitizing agent 
Pioglitazone. The working mechanism of Pioglitazone is related to the existence of insulin and may reduce the insulin 
resistance of peripheral tissues and that of liver and increase insulin-dependent glucose disposal, thereby reducing hepatic 
sugar output. The following literatures disclose implementation embodiments of combinative application of Pioglitazone and 
Metformin: 

(1) Einhorn D. et al: Pioglitazone Hydrochloride in combination with Metformin in the treatment of type 2 diabetes 
mellitus: a randomized, placebo-controlled study - Clin Ther. 2000 Dec; 22(12): 1395409 discloses the therapeutic effect and 
tolerability of combined application of Metformin and Pioglitazone Hydrochloride when blood sugar control is not satisfactory 
with the sole use of Metformin. 

(2) Suzuki M. et al: Suzuki M. Effects of combined Pioglitazone and Metformin on diabetes and ... 
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... obesity in Wistar fatty rats - Clin Exp Pharmacol Physio 1. Apr 2002; 29(4): 269-74 discloses the therapeutic effect of 
combinative application of Pioglitazone Hydrochloride and Metformin Hydrochloride on hyperglycemic, hyperglyceridemic and 
hyperketonemic Wistar fatty rats. 

(3) Pan Chang-yu et al: "Multi-center Clinical Trial of The Efficacy and Safety of Metformin Hydrochloride in The 
Treatment of Type 2 Diabetes" discloses the hypoglycemic effect and safety of combination application of Pioglitazone 
Hydrochloride with sulfonylurea drugs or biguanide drugs. 

Pioglitazone is a thiazolidinone insulin resistance improving agent used to reduce insulin resistance and protect B-cell 
function, and it may effectively treat glycolipid abnormalities of non-insulin-dependent diabetic obese patients. Metformin has 
now been widely accepted as a first choice anti-hyperglycemic drug for mild to moderate diabetic patients, especially for obese 
patients. Pioglitazone even has intervention effects on the intermediate stage of type 2 diabetes - IGT (impaired glucose 
tolerance), and it may prevent or delay the advancement from IGT to severe diabetes. 

Insulin resistance is the main deficiency at the initial stage of type 2 diabetes. Insulin resistance runs through the 
entire process of the occurrence and development of type 2 diabetes, and both the thiazolidinedione insulin Pioglitazone 
Hydrochloride and Metformin have reduction effect on insulin resistance by they have different working mechanisms and differ 
in action locations. Pioglitazone mainly enhances glucose ingestion of peripheral tissues (muscles) and may be used for 
improving insulin tolerance in the treatment of type 2 diabetes, while Metformin mainly inhibits hepatic glucose output. 
Combinative application of both is focused on metabolism deficiency and this may enhance anti-diabetic effects and help 
achieve better control of blood glucose level as compared to sole use of Metformin. 



SUMMARY OF THE PRESENT INVENTION 

Surprising facts have now indicated that the combined pharmaceutical form of Pioglitazone and Metformin provides 
extraordinarily beneficial blood glucose control effects and no adverse side effects have been observed. Concerted effect 
observed is the distinct improvement in hypoglycemia symptom, and this combined pharmaceutical form is particularly useful in 
the treatment of diabetes especially type 2 diabetes and diabetes related illnesses. 

Therefore, the present invention provides a treatment method for diabetes in mammals such as human. The method 
comprises administering to the mammal needing this treatment a pharmaceutical composition of effective, non-toxic, 
pharmaceutical^ acceptable dosages of an insulin sensitizing agent such as Pioglitazone or its pharmaceutical acceptable salt, 
and a biguanide anti-hyperglycemic drug such as Metformin or its pharmaceutically acceptable salt, wherein the dosage of 
Pioglitazone or its pharmaceutically acceptable salt is 5 ~ 60 mg, and the dosage of Metformin or its pharmaceutically 
acceptable salt is not more than 3,000 mg. 

It should be noted that Pioglitazone and Metformin are administered in their respective pharmaceutically acceptable 
forms as appropriate related active pharmaceutical agents, including ... 
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... their pharmaceutical^ acceptable derivatives such as their pharmaceutical^ acceptable salts, esters and solvates. It 
should be noted that the present invention includes all pharmaceutical^ acceptable forms of the active agents themselves. 
The appropriate pharmaceutically acceptable forms of Metformin are acid salts such as hydrochloride salt, acetate salt, 
benzoate salt, mesylate salt, maleate salt, etc. However, Metformin itself or its hydrochloride salt is preferably used. Refer 
to the method of US Patent No. 3,174,901 for obtaining pharmaceutical salts of Metformin through reactions between 
Metformin and the corresponding acids. 

The appropriate pharmaceutically acceptable forms of Pioglitazone include hydrochloride salt, formate salt, fumarate 
salt, acetate salt, benzoate salt, mesylate salt, sulphate salt, maleate salt, etc. However, Pioglitazone itself or its 
hydrochloride salt is preferably used. Refer to the method of EP1 03256 for preparing pharmaceutical salts of Pioglitazone. 

In one aspect, the method comprises administering 5 ~ 60 mg of Pioglitazone or Pioglitazone Hydrochloride, especially 
during daily administration. 

In particular, the method comprises administering 5 ~ 15 mg, 15 - 30 mg, 30 ~ 45 mg, or 45 ~ 50 mg of Pioglitazone or 
Pioglitazone Hydrochloride. 

In particular, the method comprises administering 5 ~ 15 mg of Pioglitazone or Pioglitazone Hydrochloride, especially 
during daily administration. 

In particular, the method comprises administering 15 - 30 mg of Pioglitazone or Pioglitazone Hydrochloride, especially 
during daily administration. 

In particular, the method comprises administering 30 ~ 45 mg of Pioglitazone or Pioglitazone Hydrochloride, especially 
during daily administration. 

In particular, the method comprises administering 45 ~ 60 mg of Pioglitazone or Pioglitazone Hydrochloride, especially 
during daily administration. 

Preferably, the method comprises administering 5 mg of Pioglitazone or Pioglitazone Hydrochloride, especially during 
daily administration. 

Preferably, the method comprises administering 10 mg of Pioglitazone or Pioglitazone Hydrochloride, especially during 
daily administration. 

Preferably, the method comprises administering 15 mg of Pioglitazone or Pioglitazone Hydrochloride, especially during 
daily administration. 

Preferably, the method comprises administering 30 mg of Pioglitazone or Pioglitazone Hydrochloride, especially during 
daily administration. 

Preferably, the method comprises administering 45 mg of Pioglitazone or Pioglitazone Hydrochloride, especially during 
daily administration. 

Preferably, the method comprises administering 60 mg of Pioglitazone or Pioglitazone Hydrochloride, especially during 
daily administration. 

In one aspect, the method comprises administering not more than 3,000 mg of Metformin or Metformin Hydrochloride, 
especially during daily administration. Particularly preferably, the dosage of Metformin or Metformin Hydrochloride is 250 mg, 
750 mg, or 1,000 mg, especially during daily administration. 
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The present invention provides a solution for diabetes patients to overcome the trouble of having to frequently take 
medicines on a long term basis through preparing compound preparations with different proportions in order to improve 
medicine-taking mode and reduce frequency of medicine taking to once a day for the convenience of patients. 

In another aspect, the present invention provides an application of the pharmaceutical composition of Pioglitazone and 
Metformin in the preparation of medicines used in the treatment and/or prevention of diabetes, diabetes related illnesses and 
certain complications thereof, particularly in the method of treatment of diabetes especially type 2 diabetes and diabetes 
related illnesses. The method comprises simultaneously administering Pioglitazone and Metformin. The simultaneous 
administration comprises administering preparation of Pioglitazone and Metformin or basically simultaneously administering 
single preparation of each active agent. 

Through extensive clinical research it has been proven that if only one drug is administered within three years after 
diagnosis of type 2 diabetes, evolution of blood glucose control will be reduced, and combinative treatment by the two 
pharmaceuticals with mutually complementary effects is often carried out to achieve maximum therapeutic effect and to reduce 
adverse side effect. Combinative application of Pioglitazone and Metformin does not only effectively control blood glucose 
level, reduce insulin resistance and protect (3-cell function, but also reduce the occurrence of hypoglycemia, thereby exerting 
their concerted effects. Combinative application of the two pharmaceuticals may delay and prevent development of the 
illnesses and prevent chronic complications of diabetes such as cardiopathy, ablepsy, amputation and renal failure. 

The term "diabetes related illnesses" as used herein includes pre-diabetic state related illnesses, illnesses associated 
with diabetes itself, and diabetes related complications. 

The term "pre-diabetic state related illnesses" as used herein includes insulin resistance symptoms, including inherited 
insulin resistance, impaired glucose tolerance and hyperinsulinemia. 

The term "illnesses associated with diabetes itself as used herein includes hyperglycemia and insulin resistance, 
including acquired insulin resistance, and pimelosis. Other illnesses related to diabetes itself include high blood pressure and 
cardiovascular diseases, especially atherosclerosis and insulin related diseases. Insulin related diseases include polycystic 
ovarian syndrome and steroid-induced insulin resistance and gestational diabetes. 

The term "diabetes related complications" as used herein includes nephropathies, especially nephropathies associated 
with type 2 diabetes, neuropathies and retinal diseases. 

Nephropathies associated with type 2 diabetes include nephropathy, glomerular nephritis, glomerular sclerosis, nephritic 
syndrome, hypertensive nephrosclerosis and late nephropathy. 

The term "pharmaceutically acceptable" covers any veterinary usage, e.g. the term "pharmaceutically acceptable" 
covers ... 
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... any veterinally acceptable compounds. 

Through extraordinarily beneficial control of blood glucose level provided by the therapeutic method of the present 
invention, concerted effect with respect to control is expressed, and the control is expected to be the total effect of the single 
active agents. 

In a preferred aspect of the present invention, dosage levels of the various active agents used will be less than the 
dosage potentially required to achieve the simple sum of blood glucose control effect. 

In yet another aspect, the present invention provides a pharmaceutical composition containing Pioglitazone and 
Metformin. The pharmaceutical composition contains 5 ~ 60 mg of Pioglitazone or Pioglitazone Hydrochloride and not more 
than 3,000 mg of Metformin or Metformin Hydrochloride and one or more pharmaceutical carriers. 

The pharmaceutical composition is usually suitable for oral administration. However, it is suitable for other modes of 
administration, e.g. extra-astrointestinal administration, sublingual administration and percutaneous administration. 

To achieve pharmaceutical administration consistency, single dose of the pharmaceutical composition of the present 
invention is preferred. 

Single dosage used in oral administration may be in the form of tablets or capsules and contain excipients such as filling 
agents, lactose, sucrose, amylum, microcrystalline cellulose, sorbitol, and calcium phosphate; adhesive agents such as 
molasses, gelatin, hydroxypropyl methyl cellulose (HPMC), polyvinylpyrrolidone (PVP), and amylum, dextrin; disintegrating 
agents such as microcrystalline cellulose, hydroxymethyl starch sodium, and polyvinylpolypyrrolidone (PVPP); lubricating agent 
such as magnesium stearate; high molecular skeleton materials such as hydroxypropyl methyl cellulose (HPMC), 
hydroxypropyl cellulose (HPC), ethyl cellulose (EC), carnauba wax, hydrogenated vegetable oil, and acrylic acid resin; and film 
forming materials such as hydroxypropyl methyl cellulose (HPMC), polyvinylpyrrolidone (PVP), acrylic acid resin, etc. 

The preferred method for preparation of the pharmaceutical composition of the present invention may prepare 
double-layer tablets with the top and bottom layers respectively containing 5 ~ 60 mg of repaid-release Pioglitazone or its 
pharmaceutical salt and not more than 3,000 mg of slow-release Metformin or its pharmaceutical salt, or double-layer tablets 
with the inner layer containing not more than 3,000 mg of slow-release Metformin or its pharmaceutical salt and with the outer 
layer containing 5 ~ 60 mg of repaid-release Pioglitazone or its pharmaceutical salt. 

In the present invention, Metformin or its pharmaceutical salt is prepared as slow-release tablets to be taken once a day. 
The Metformin or its pharmaceutical salt is released slowly in the body to maintain stability of blood drug concentration. The 
Metformin or its pharmaceutical salt has an extended half-life and it is safe, highly effective, of low toxicity, and convenient for 
intake. It has less side effects and contraindicated combinations and is suitable for preparation of compound preparations 
with Pioglitazone or its pharmaceutical salt with different proportions. It is convenient for taking by patients, making them not 
prone to miss their doses. This enhances pharmaceutical compliance. 

These pharmaceutical compositions are preferably prepared as unit doses with amounts suitable for the respective daily 
dosages. 
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Suitable unit doses of Pioglitazone include 5 mg, 6 mg, 7 mg, 8 mg, 9 mg, 10 mg, 11 mg, 12 mg, 13 mg, 14 mg, 15 mg, 
16 mg, 17 mg, 18 mg, 19 mg, 20 mg, 21 mg, 22 mg, 23 mg, 24 mg, 25 mg, 26 mg, 27 mg, 28 mg, 29 mg, 30 mg, 31 mg, 32 
mg, 33 mg, 34 mg, 35 mg, 26 mg, 37 mg, 38 mg, 39 mg, 40 mg, 41 mg, 42 mg, 43 mg, 44 mg and 45 mg Pioglitazone. 

The pharmaceutical composition of the present invention may be administered 1 ~ 3 times a day, but preferably 
administered once or twice a day. 

Specific doses of Pioglitazon are 5 mg per day, 10 mg per day, 15 mg per day, 30 mg per day, 45 mg per day and 60 mg 
per day. 

Suitable doses of Metformin include not more than 3,000 mg per day, and are preferably administered with unit doses of 
250 mg, 500 mg, 1 ,000 mg, 1 ,500 mg, or 2,000 mg. An example of Metformin dosage is 1 ,000 mg each time and once a day. 

Unit doses of Pioglitazone and Metformin also include known doses of these compounds as described or mentioned in 
reference books such as Pharmacopoeia of the People's Republic of China, Pharmacopoeia of the United States of America, 
British Pharmacopoeia, European Pharmacopoeia and Physicians' Desk Reference. 

The present invention is further illustrated by the following pharmacological acute toxicity experiments, pharmacokinetic 
experiments and pharmacodynamic experiments: 

I. Acute Toxicity Experiment of Metformin / Pioglitazone Compound 

1. Experiment Objectives 

Observe the acute toxicity reaction and mortality distribution of mice after single oral administration of Metformin / 
Pioglitazone compound of different proportions (500: 7.5, 500: 15, 500: 30) and compute LD 5 o (Lethal Dosage, 50%) 
values. Provide reference information for the compound proportion and dosage design for pharmacodynamic 
experiments and toxicity experiments of repeated administration and the clinical safety thereof. 

2. Experiment Materials 

(1) Animals for Experiment 

Kunming mice - 50% male and 50% female, weight ranging from 18 ~ 22 g. Laboratory animal facilities: Class 
2; Certification Number: Jin Shi Dong Sheshi Zhun No. 012 (Tianjin Laboratory Animal Facilities Approval No. 
012); Laboratory animal certification: W-J Jin Shi Dong Zhi R Zhun No. 001. Laboratory environment and 
conditions: Room temperature 22±4 °C, relative humidity 60±20%. Centralized air-conditioning with automatic 
ventilation. Illumination was provided for 12 hours. Food and piped water were self fed. Water was 
replaced once a day. 

(2) Pharmaceuticals for Experiment 

Metformin / Pioglitazone compound and pharmaceutical grade 1% carboxy methyl cellulose (CMC) were used 
to prepare 100 mg/ml medicinal suspension. 
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3. Experiment Method and Results 

(1) Experiment Method 

50 Kunming mice (50% male and 50% female) were randomly divided based on genders into 5 groups, namely 
the 5,000 mg/kg, 4,000 mg/kg, 3,200 mg/kg, 2,560 mg/kg, and 2,048 mg/kg dosage groups. The animals 
were made to fast before medicine administration. Medicine and 1% carboxy methyl cellulose (CMC) were 
used to prepare 100 mg/ml medicinal suspension, and medicine was administered in a mode with equal 
concentration but different volumes; and the volumes administered were 0.5 ml/10 g, 0.40 ml/10 g, 0.32 ml/10 g, 
0.26 ml/10 g, and 0.20 mi/10 g. 

(2) Experiment Results 

Acute Toxicity Experiment of Metformin / Pioglitazone Compound (500: 7.5) Oral Administration : 

Metformin / Pioglitazone compound (500: 7.5) was orally administered. 10-30 minutes after administration, 
reduction in animal activities was observed with some of the animals closing their eyes (1/10 to 6/10); one hour 
after administration, 5 animals demonstrated diarrhoea; and two hours after administration, 10 animals 
demonstrated diarrhoea. The time of occurrence of toxic reaction, the number of animals involved, and the 
degree of severity thereof appeared to be positively correlated with the dosage administered. Animal mortality 
first occurred 5 hours after administration and all animal mortalities occurred within 18 hours after 
administration. Animal anatomy indicated that some (6) of the animals had mild pneumonic hemorrhage, and 
no pathological lesions of organs were detected. 18 hours after administration, all surviving animals basically 
resumed normal activities. None of the surviving animals suffered mortality within the observation period of 14 
days, and growth of animal weights was not distinctly affected. On the 14th day, some of the surviving animals 
were taken for anatomy and no pathological lesions were detected. LD50 (Lethal Dosage, 50%) of the oral 
administration to mice was 3,1 37.3 mg/kg. (Results are as shown in Table 1 and Table 2). 

Table 1. 

Effect of Single Oral Administration of Metformin / Pioglitazone Compound (500: 7.5) on Weight of Surviving Mice (g) 



5,000 19.8 ± 0.9 

4,000 19.9 ± 1.0 20.8 ± 2.5 23.0 ± 2.8 26.5 ± 3.5 29.3 ± 3.9 

3,200 19.8 ± 1.1 21.0 ± 1.2 23.4 ± 1.5 25.6 ± 1.7 28.8 ± 1.8 

2,560 19.9 ± 1.0 20.6 ± 1.1 22.3 ± 1.2 24.8 ± 1.6 28.6 ± 2.3 

2,048 19.7 ± 1.1 20.9 ± 1.4 23.1 ± 1.9 26.1 ± 2.2 29.2 ± 2.7 



Note: Animal weights on the 0th day are the weights after fasting, and the number of animals corresponds to the number of 
surviving animals of each group shown in Table 2. 
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Table 2. 

LDso (Lethal Dosage, 50%) Results of Single Oral Administration of Metformin / Pioglitazone Compound (500: 7.5) to Mice 

Dosage Number of Number of Number of Total No. of Mortality LDso (Lethal Dosage, 50%) 
(mg/kg) Animals Mortality Mortality Mortality Rate(%) (mg/kg) 
(S) (?) (95% confidence limits set) 



5,000 10 5 5 10 100 

4,000 10 3 5 8 80 3,137.3 

3,200 10 3 3 6 60 (2,834.9-3,472.1) 

2,560 10 1 1 2 20 

2,048 10 0 0 0 0 



Acute Toxicity Experiment of Metformin / Pioglitazone Compound (500: 15) Oral Administration : 

Metformin / Pioglitazone compound (500: 15) was orally administered. 10-30 minutes after administration, 
reduction in animal activities was observed with some of the animals closing their eyes (1/10 to 4/10); one hour 
after administration, 3 animals demonstrated diarrhoea and 1 animal demonstrated asthenia of hind legs and a 
titubating gait; and two hours after administration, 9 animals demonstrated diarrhoea and 1 animal was in 
extremis. The time of occurrence of toxic reaction, the number of animals involved, and the degree of severity 
thereof appeared to be positively correlated with the dosage administered. Animal mortality first occurred 4 
hours after administration and all animal mortalities occurred within 18 hours after administration. Animal 
anatomy indicated that some (4) of the animals had mild pneumonic hemorrhage, and no pathological lesions of 
organs were detected. 18 hours after administration, all surviving animals basically resumed normal activities. 
None of the surviving animals suffered mortality within the observation period of 14 days, and growth of animal 
weights was not distinctly affected. On the 14th day, some of the surviving animals were taken for anatomy 
and no pathological lesions were detected. LDso (Lethal Dosage, 50%) of the oral administration to mice was 
3,348.8 mg/kg. (Results are as shown in Table 3 and Table 4). 

Table 3. 

Effect of Single Oral Administration of Metformin / Pioglitazone Compound (500: 15) on Weight of Surviving Mice (g) 



Dosage (mg/kg) 0th day 1st day 3rd day 7th day 14th day 



5,000 


19.7 ± 0.9 










4,000 


19.6 ± 1.1 


20.3 + 1.0 


22.3 ± 1.0 


26.0 ± 1.3 


29.0 ± 2.6 


3,200 


19.5 ± 1.0 


21.1 ± 1.3 


23.4 ± 1.1 


26.8 ± 1.9 


29.7 ± 2.5 


2,560 


19.7 ± 1.0 


21.2 ± 1.2 


22.8 ± 1.7 


26.2 ± 1.8 


29.8 ± 2.0 


2,048 


19.7 ± 1.0 


21.1 ± 1.1 


23.4 ± 1.3 


26.7 ± 1.6 


29.8 ± 2.3 



Note: Animal weights on the 0th day are the weights after fasting, and the number of animals corresponds to the number of 
surviving animals of each group shown in Table 4. 



10 



200410019483.6 



Page 9 of 19 



Table 4. 

LD50 (Lethal Dosage, 50%) Results of Single Oral Administration of Metformin / Pioglitazone Compound (500: 15) to Mice 



Dosage Number of Number of Number of Total No. of Mortality LDso (Lethal Dosage, 50%) 

(mg/kg) Animals Mortality Mortality Mortality Rate(%) (mg/kg) 

(c?) ($) (95% confidence limits set) 

5,000 10 5 5 10 100 

4,000 10 3 4 7 70 3,348.8 

3,200 10 3 2 5 50 (3,029.6-3,701.7) 

2,560 10 0 1 1 10 

2,048 10 0 0 0 0 



Acute Toxicity Experiment of Metformin / Pioglitazone Compound (500: 30) Oral Administration : 

Metformin / Pioglitazone compound (500: 30) was orally administered. 10 - 30 minutes after administration, 
reduction in animal activities was observed with some of the animals closing their eyes (1/10 to 4/10); one hour 
after administration, 4 animals demonstrated diarrhoea; and two hours after administration, 1 animal 
demonstrated a titubating gait and 7 animals demonstrated diarrhoea. The time of occurrence of toxic 
reaction, the number of animals involved, and the degree of severity thereof appeared to be positively 
correlated with the dosage administered. Animal mortality first occurred 5 hours after administration and all 
animal mortalities occurred within 18 hours after administration. Animal anatomy indicated that some (10) of 
the animals had mild pneumonic hemorrhage, and no pathological lesions of organs were detected. 18 hours 
after administration, all surviving animals basically resumed normal activities. None of the surviving animals 
suffered mortality within the observation period of 14 days, and growth of animal weights was not distinctly 
affected. On the 14th day, some of the surviving animals were taken for anatomy and no pathological lesions 
were detected. LDso (Lethal Dosage, 50%) of the oral administration to mice was 3,726.7 mg/kg. (Results 
are as shown in Table 5 and Table 6). 

Table 5. 

Effect of Single Oral Administration of Metformin / Pioglitazone Compound (500: 30) on Weight of Surviving Mice (g) 



Dosage (mg/kg) 0th day 1st day 3rd day 7th day 14th day 



5,000 


20.3 


± 


1.0 












4,000 


20.2 


± 


1.1 


21.3 ± 1.2 


22.8 


± 1.2 


25.2 ± 1.3 


28.8 ± 1.8 


3,200 


20,4 


± 


0,9 


21.9 ± 1.6 


23.5 


± 2.0 


26.2 ± 2.6 


28.5 ± 2.4 


2,560 


20.3 


+ 


0.9 


22.0 ± 0.5 


24.1 


± 1.7 


26.6 ± 2.3 


29.7 ± 2.6 


2,048 


20,2 


± 


1.1 


21.9 ± 0.9 


23.8 


± 1.0 


26.7 ± 1.4 


29.6 ± 2.5 



Note: Animal weights on the 0th day are the weights after fasting, and the number of animals corresponds to the number of 
surviving animals of each group shown in Table 6. 
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Table 6. 

LD50 (Lethal Dosage, 50%) Results of Single Oral Administration of Metformin / Pioglitazone Compound (500: 30) to Mice 

Dosage Number of Number of Number of Total No. of Mortality LD50 (Lethal Dosage, 50%) 
(mg/kg) Animals Mortality Mortality Mortality Rate(%) (mg/kg) 

(S) (?) (95% confidence limits set) 



5,000 10 5 5 10 100 

4,000 10 3 1 4 40 3,726.7 

3,200 10 2 1 3 30 (3,338.6-4,159.8) 

2,560 10 0 1 1 10 

2,048 10 0 0 0 0 



4. Conclusion 

Single oral administration of Metformin / Pioglitazone compound of three different proportions to mice demonstrated a 
basically consistent toxic reaction. Some of the animals demonstrated reduction in activities and closing of eyes 1 0 
- 30 minutes after administration, and some demonstrated diarrhoea and a titubating gait one hour after 
administration. The number of animals involved and the degree of severity of toxic reaction were positively 
correlated with the dosage administered. Animal mortality first occurred 4 - 5 hours after administration and all 
animal mortalities occurred within 18 hours after administration. Animal anatomy indicated that some of the animals 
had mild pneumonic hemorrhage, and no pathological lesions of organs were detected. 18 hours after 
administration, all surviving animals basically resumed normal activities. None of the surviving animals suffered 
mortality within the observation period of 14 days, and growth of animal weights was not distinctly affected. On the 
14th day, some of the surviving animals were taken for anatomy and no pathological lesions were detected. LD50 
(Lethal Dosage, 50%) of the oral administration of Metformin / Pioglitazone compound of different proportions (500: 
7.5, 500: 15, and 500: 30) to mice were 3,137.3 mg/kg, 3,348.8 mg/kg, and 3,726.7 mg/kg. 



II. Pharmacodynamic Study on The Anti-hyperglycemic Pharmaceutical ■ Metformin / Pioglitazone Compound 

The anti-hyperglycemic pharmaceutical compound is a compound preparation of a biguanide anti-hyperglycemic 
agent Metformin and a thiazolidinone anti-hyperglycemic agent Pioglitazone, and is hereinafter referred to as "the 
anti-hyperglycemic pharmaceutical compound (500: 30, wt/wt). Due to working mechanism differences, the 
anti-hyperglycemic pharmaceutical compound is combined such that better anti-hyperglycemic effect is achieved. 
This study is intended to illustrate the similarity and the difference between the compound preparation and the single 
prescription preparations in absorption through experiment on absorption by rats. 

1. Materials 
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(1) Pharmaceuticals 

Metformin: Dissolved in water to a concentration of 15 mg/ml before use. Administration dosage: 1 ml/100 g 
body weight, equivalent to 150 mg/kg. 

Pioglitazone: Suspended in 1% sodium carboxy methyl cellulose (SCMC) to a concentration of 0.9 mg/ml before 
use. Administration dosage: 1 ml/1 00 g body weight, equivalent to 9 mg/kg. 

The anti-hyperglycemic pharmaceutical compound: Suspended in 1% sodium carboxy methyl cellulose (SCMC) 
to obtain 15 mg Metformin and 0.9 mg Pioglitazone per ml. Administration dosage: 1 ml/100 g body weight, 
equivalent to 150 mg/kg Metformin and 9 mg/kg Pioglitazone. 

(2) Reagents 

Methanol: Guaranteed reagent (GR); produced by Concord Technology (Tianjin) Co., Ltd., Batch No. 031204. 
Potassium dihydrogen phosphate: Analytical reagent (AR); produced by Beijing Hongxing Chemical Plant, 
Batch No. 851011-1. Biotin (B7): produced by Tianjin 2nd Chemical Reagent Plant. Acetonitrile: Analytical 
reagent (AR); produced by Concord Technology (Tianjin) Co., Ltd., Batch No. 031015. Sodium Acetate: 
produced by Tianjin Quartz Clock Plant Bazhou Chemical Branch, Batch No. 980303. 

(3) Instruments 

NL-200TPA Analytical Balance: Shimazu Company, Japan. 

TGL-16C High Speed Table Centrifuge: Shanghai Anting Scientific Instrument Factory. 

HPLC (High performance liquid chromatography): WATERS 515 Pump; 717 Automatic Liquid Injector; RAIMIN 
Ultraviolet Deector; ANASTAR Chromatorgraphy Data Workstation. 

(4) Laboratory Animals 

Healthy rats, female, weight approximately 210 g. Laboratory animal facilities certification - Laboratory Animal 
Facilities Approval No. 013 issued by Tianjin Laboratory Animals Administration Committee, meeting 
requirements for Class 1 . Animals were fed as usual for three days before experiment. 

2. Method 

(1 ) Sample Collection and Treatment 

Before experiment, 12 female healthy rats were made to fast for 16 hours and divided into 3 groups, i.e. 9 
mg/kg Pioglitazone group, 150 mg/kg Metformin group, and anti-hyperglycemic pharmaceutical compound 
group. At 8:00 o'clock, the above pharmaceuticals were orally administered to the groups respectively. 0.5 
ml orbital blood samples were collected at 0.33, 0.66, 1.0, 1.5, 2.0, 4.0, 6.0, 12.0, 24.0 and 36.0 hours after 
administration, and centrifugal separations of serum were carried out. 

50 pi of serums were quantitatively extracted from animals of the Metformin group and the anti-hyperglycemic 
pharmaceutical compound group, and equal volume of 10% perchloric acid was added. Thorough shaking 
was performed to ... 
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... precipitate proteins, and this was followed by centrifugation, addition of 20 pi supernatant liquid and high 
performance liquid chromatographic analysis. Blank serum tube operation was performed to prepare standard 
serum samples with concentrations of 0 pg/ml, 0.5 pg/ml, 1 pg/ml, 2 pg/ml, 5 pg/ml, 10 pg/ml, and 20 pg/ml for 
standard curve, and the method of processing was as earlier stated. 

150 pi of serums were quantitatively extracted from animals of the Pioglitazone group and the 
anti-hyperglycemic pharmaceutical compound group, and 1 ml of dichloromethane (DCM) was added. 
Thorough shaking and centrifugation were performed, and 800 pi of substance in the bottom organic phase was 
placed in another centrifuge tube and subjected to air drying. 75 pi was re-dissolved in mobile phase, and this 
was followed by centrifugation, addition of 20 pi sample and high performance liquid chromatographic analysis. 
Blank serum tube operation was performed to prepare standard serum samples with concentrations of 0 pg/ml, 
0.1 pg/ml, 0.5 pg/ml, 1 pg/ml, 5 pg/ml, and 10 pg/ml for standard curve, and the method of processing was as 
earlier stated. 

(2) Chromatography conditions 
Metformin: 

Stationary Phase: Cia ODS Column, 4.6 x 250 mm, 10 p, Column No. 22125117 
Mobile Phase: Methanol: 0.005M Potassium Dihydrogen Phosphate (pH 2.5) = 10: 90 
Column Temperature: 40" C 
UV Detection: 233 nm 

Pioglitazone: 

Stationary Phase: Cia ODS Column, 4.6 x 100 mm, 5 p, Column No. 22K10040 
Mobile Phase: Acetonitrile: 0.1M Sodium Acetate (pH 4.5) = 39: 61 
Column Temperature: 30° C 
UV Detection: 269 nm 

(3) Experiment Results 
Metformin 

Linear equation of serum standard curve (0 ~ 20 pg/ml) - C = 0.0000353A + 0.10355 (r = 0.9992). Recovery 
rate was 95.04%. Blood drug concentrations of rats at different times after oral administration of Metformin 
and the anti-hyperglycemic pharmaceutical compound are shown in Table 7. Concentration - time curve is 
shown in Figure 1 . Average peak times were 1.1 hours and 1 .0 hour respectively. Peak concentrations were 
19.6 pg/ml and 20.4 pg/ml respectively. Areas under the concentration - time curve were 239.8 pg-h/ml and 
249.9 pg'h/ml respectively. Relative bioavailability of the anti-hyperglycemic pharmaceutical compound with 
respect to single preparation was 101 .7%. 
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Table 7. Blood Drug Concentrations of Rats at Different Times After Oral Administration of Metformin and the 
Anti-hyperglycemic Pharmaceutical Compound 



Group Blood Drug Concentration (ug/ml) with respect to Time 





0.33 h 


0.67 h 


1h 


1.5 h 


2h 


4h 


6h 


8h 


12 h 


24 h 


36 h 


Metformin (Single Preparation) 




















1 


13.5 


16.3 


19.3 


19.3 


16.1 


8.3 


8.2 


6.7 


6,0 


3.1 


3.5 


2 


12.2 


15.1 


24,6 


20,0 


16.9 


9.3 


5.5 


5.4 


10.4 


13.1 


2.3 


3 


14.5 


13.7 


14.5 


18.4 


13.7 


10.8 


5.8 


5.2 


5,6 


4.6 


2.8 


4 


13.6 


15.3 


16.3 


14.0 


14.9 


7.2 


5.1 


4.9 


4.7 


5.4 


1.9 


Mean 


13.4 


15.1 


18.7 


17.9 


15.4 


8.9 


6.2 


5.5 


6.7 


6.6 


2.6 






:eutical Compound 


















1 


12.6 


19.6 


27.2 


21.6 


14.9 


14.7 


8.5 


7.3 


6.8 


6.6 


2.5 


2 


12.5 


15.6 


16.3 


15.1 


15.9 


10.2 


6.9 


6.5 


6.5 


5.7 


2.9 


3 


11.6 


18.7 


19.1 


16.1 


16.2 


10.7 


7.3 


6.3 


5.3 


4.3 


2.6 


4 


15.9 


17.9 


19.1 


15.4 


18.8 


10.3 


8.0 


6.8 


6.7 


6.8 


3.4 


Mean 


13.1 


18.0 


20.4 


17.1 


16.4 


11.5 


7.7 


6.7 


6.3 


5.8 


2.8 



Pioglitazone 



Linear equation of serum standard curve (0 ~ 10 ug/ml) - C = 0.0000310A + 0.1488 (r = 0.9988). Recovery 
rate was 71.7%. Blood drug concentrations of rats at different times after oral administration of Pioglitazone 
and the anti-hyperglycemic pharmaceutical compound are shown in Table 8. Concentration - time curve is 
shown in Figure 2. Times of average peak were 4.0 hours and 3.9 hours respectively. Peak concentrations 
were 6.8 ug/ml and 5.3 ug/ml respectively. Areas under the concentration - time curve were 80.4 ug'h/ml and 
85.0 ug-h/ml respectively. Relative bioavailability of the anti-hyperglycemic pharmaceutical compound with 
respect to single preparation was 105.7%. 

Table 8. Blood Drug Concentrations of Rats at Different Times After Oral Administration of Pioglitazone and the 
Anti-hyperglycemic Pharmaceutical Compound 



Group Blood Drug Concentration (ug/ml) with respect to Time 



0.33 h 0.67 h 


1 h 


1.5 h 


2h 


4h 


6h 


8h 


12 h 


24 h 


36 h 


Pioqlitazone (Sinqle Preparation) 




















1 0.68 2.95 


3.49 


5.32 


3.71 


4.72 


4.36 


4.13 


2.48 


0.36 


nd 


2 5.84 10.81 


8,09 


10.73 


7.60 


7.32 


5.90 


5.12 


3.25 


0.66 


0.34 


3 3.51 2.84 


3.62 


3.96 


4.85 


4.47 


4.93 


4.07 


3.10 


0.69 


0.42 


4 0.81 2.36 


3.00 


3.23 


3.74 


4.54 


6.06 


6.14 


3.57 


0.39 


nd 


Mean 2.71 4.74 


4.55 


5.81 


4.97 


5.26 


5.31 


4.87 


3.10 


0.52 


0.38 


Anti-hvDeralvcemic Pharmaceutical Comrjound 


















1 1.05 2.29 


2.80 


2.87 


2.85 


3.26 


2.38 


1.86 


1.12 


2.58 


0.40 


2 0.42 0.46 


3.16 


3.81 


3.19 


5.49 


5.95 


5.09 


3.41 


1.73 


2.47 


3 0.44 3.37 


4.21 


5.41 


5.48 


5.95 


5.09 


3.40 


1.68 


2.44 


0.69 


4 3.33 4.21 


5.41 


5.93 


4.57 


3.64 


5.28 


3.22 


1.85 


0.80 


1.31 



Mean 1.31 2.58 3.90 4.51 4.02 4.59 4.67 3.39 2.01 1.89 1.22 
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3. Conclusion 

Average peak times after oral administration of Metformin and the anti-hyperglycemic pharmaceutical compound 
were 1.1 hours and 1.0 hour respectively. Peak concentrations were 19.6 ug/ml and 20.4 ug/ml respectively. 
Areas under the concentration - time curve were 239.8 ug-h/ml and 249.9 ug-h/ml respectively. I respectively. 
Areas under the concentration - time curve were 80.4 ug>h/ml and 85.0 ug-h/ml respectively. Relative bioavailability 
of the anti-hyperglycemic pharmaceutical compound with respect to single preparation was 1 01 .7%. Average peak 
times after oral administration of Pioglitazone and the anti-hyperglycemic pharmaceutical compound were 4.0 hours 
and 3.9 hours respectively. Peak concentrations were 6.8 ug/ml and 5.3 ug/ml respectively. Areas under the 
concentration - time curve were 80.4 ug-h/ml and 85.0 ug>h/ml respectively. Relative bioavailability of the 
anti-hyperglycemic pharmaceutical compound with respect to single preparation was 105.7%. In vivo absorption of 
the two anti-hyperglycemic pharmaceuticals contained in the anti-hyperglycemic pharmaceutical compound by rats 
was basically not interfered and not distinctly different from those of the single preparations. 



Brief Description of the Drawings 

Figure 1 is a concentration - time curve showing blood drug concentrations of rats at different times after oral 
administration of Metformin and the anti-hyperglycemic pharmaceutical compound. 

Figure 2 is a concentration - time curve showing blood drug concentrations of rats at different times after oral 
administration of Pioglitazone and the anti-hyperglycemic pharmaceutical compound. 



III. Pharmacodynamic Experiment of Metformin / Pioglitazone Compound 

1 . Experiment Materials 

1.1 Animals for Experiment 

Wistar rats - weight ranging from 140 ~ 160 g. Laboratory animal certification: W-J Jin Shi Dong Zhi R Zhun 
No. 001. 

1 .2 Laboratory Environment and Conditions 

Laboratory animal facilities: Class 2; Certification Number: Jin Shi Dong Sheshi Zhun No. 012 (Tianjin 
Laboratory Animal Facilities Approval No. 012); Room temperature 22±4 °C, relative humidity 60±20%. 
Centralized air-conditioning with automatic ventilation. Illumination was provided for 12 hours. Food and 
piped water were self fed. Water was replaced once a day. 

1 .3 Pharmaceuticals for Experiment 

Metformin Hydrochloride; Pioglitazone Hydrochloride. The two pharmaceuticals were ground to become 
powder and thoroughly mixed. 1% carboxy methyl cellulose (CMC) was used to prepare medicinal 
suspension. 



1 .4 Reagents and Instruments 
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Streptozotocin (STZ, Sigma S-0130), imported packaging; supplied by Beijing Xin Jing Ke Biotechnology Co, 
Ltd. Specification: 1 g/bottle. Purity: 98%. 

Kyoto Daiichi Kagaku blood glucose meter (Super Glucocard II) and test strips, produced in Japan and supplied 
by Beijing Mai Bang Biotechnology Co., Ltd. 

Insulin reagent kit supplied by Tianjin Shu Pu Biological Engineering Co., Ltd. Batch No. 06043-A. 
Sunrise enzyme sign analyzer produced by TECAN. 



2. Experiment Method and Results 

300 male Wistar rats with weight ranging from 140 g ~ 160 g were made to fast for 16 hours. Abdominal injection of 
30 mg/kg Streptozotocin (STZ) (dissolved in 0.1 mol/L pH 4.4 citrate buffer in 4 0 C ice bath, used immediately after 
preparation) was given once a day for continuously 3 days. Two weeks after administration, high-fat high-sucrose 
feed (base feed 55%, pig lard 25%, sucrose 20%) was given. After 6 weeks of feeding, fibrinogen (FBG) was 
measured (rats were made to fast for 12 hours before measurement). 64 rats with fibrinogen (FBG) £ 12.0 mmol/L 
were selected and randomly divided into 8 groups with each group having 8 rats. The groups were the model 
control group, 300: 1.5 pharmaceutical compound group, 300: 3 pharmaceutical compound group, 300: 4.5 
pharmaceutical compound group, 300: 6 pharmaceutical compound group, 300: 6.75 pharmaceutical compound 
group, 300: 9 pharmaceutical compound group, and 300: 27 pharmaceutical compound group respectively. Another 
8 normal male Wistar rats were taken as the biological control group (taken from the same batch of rats, fibrinogen 
(FBG) s 5.0 mmol/L). The biological control group and the model control group were fed with 1% carboxy methyl 
cellulose (CMC), and the seven pharmaceutical compound groups were fed with 300 mg: 1.5 mg/kg, 300 mg: 3 
mg/kg, 300 mg: 4.5 mg/kg, 300 mg: 6 mg/kg, 300 mg: 6.75 mg/kg, 300 mg: 9 mg/kg, and 300 mg: 27 mg/kg of the 
pharmaceutical compound (Metformin Hydrochlorid: Pioglitazone Hydrochloride). Suspensions of different 
concentrations were prepared with the tested pharmaceuticals and 1% carboxy methyl cellulose (CMC). 
Immunoglobulin administration was given every morning, and administration volume was 1 ml/100g. The biological 
control group and the model control group were administered with equal volume of 1% carboxy methyl cellulose 
(CMC). Administration was given for 21 days. At 9:00 am on the 22nd day, 1 drip of blood sample was taken from 
plexus venocus in eyeground using capillary glass tube (animals were made to fast for 12 hours before blood 
sampling), and fibrinogen (FBG) was measured with blood glucose meter. Another 1 ml of blood sample was taken 
before obtaining serum by centrifugation. Fasting serum insulin (FINS) was measured using ELASE method 
according to the instructions on the reagent kit. The following computations were made: absolute glucose reduction 
value (absolute glucose reduction value = FBG on the 21st day - FBG before administration), glucose reduction rate 
(glucose reduction rate = [(FBG on the 21st day - FBG before administration) * FBG before administration x 100%]), 
and insulin resistance index IR (insulin resistance index IR = FBG x FINS + 22.5). The various data are expressed 
in the form of average value ± standard deviation. The various groups and the model control group were compared 
based on inter-group t tests. Results: . . . 
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... The pharmaceutical compounds of various proportions had to different extents reduced fibrinogen (FBG) of the 
hyperglycemic rats. Comparing the pharmaceutical compound groups with dosage above 300 mg: 3 mg/kg with the 
model control group, their absolute glucose reduction values and glucose reduction rates are distinctly different and 
demonstrated dosage correlation. The pharmaceutical compounds of various proportions are capable of distinctly 
reducing the fasting serum insulin (FINS) and insulin resistance (IR) levels of the hyperglycemic rats. See Table 9 
and Table 10 for details. 

Table 9. Effect of Metformin Hydrochloride - Pioglitazone Hydrochloride Compound on Fasting Blood Glucose of Rats 



Group Number of FBG Before FBG on 21st Day FBG Difference Glucose Reduction 
Animals Administration of Administration (21st- 1st Day) Rate on 21st Day 
(mmol/L) (mmol/L) (mmol/L) (%) 

Blank Control 8 3.7 ± 0.5 ™ 3.8 ± 0.5 *" 0.1 ± 0.4 2.7 ± 11.7 

Model Control 8 20.5 ± 3.9 20.0 ± 3.5 -0.5 ± 1.3 -2.1 ±6.0 

Compound 300: 1.5 8 20.3 ± 5.2 17.9 ± 3.9 -2.4 ± 2.5 -10.7 ± 10.1 

Compound 300: 3 8 20.5 ± 4.9 17.6 ± 3.2 -2.9 ± 2.4 * -12.8 ± 8.8 * 

Compound 300: 4.5 8 20.4 ± 4.3 17.7 ± 4.3 -2.7 ± 2.6 -13.1 ± 11.5 * 

Compound 300: 6 8 20.5 ± 4.2 17.3 ± 6.0 -3.2 ± 2.8 * -17.3 ± 16.4 * 

Compound 300: 6.75 8 20.3 ± 4.0 16.4 ± 3.0 -3.9 ± 2.2 ** -18.7 ± 8.5 « 

Compound 300: 9 8 20.5 ± 5.5 15.9 ± 4.3 -4.6 ± 2.3 *" -22.5 ± 9.4 '** 

Compound 300: 27 8 20.3 ± 3.6 16.2 ± 3.4 4.1 ± 2.5 " -20.0 ± 12.2 ** 



Note: In comparison with the model control group, * p < 0.05, ** < 0.01 , "* p < 0.001 



Table 10. 

Effect of Metformin Hydrochloride - Pioglitazone Hydrochloride Compound on Fasting Serum Insulin (FINS) and 
Insulin Resistance (IR) of Rats 



Number of FBG 

Animals on 21st Day of 
Administration 
(mmol/L) 



FINS 

on 21st Day of 
Administration 
(mmol/L) 



Insulin Resistance Index 
on 21 st Day of 
Administration 
(Logarithmic) 



Blank Control 8 


3.8 : 


t 0.5 "* 


3.86 ± 


0.82 "• 


-0.20 ± 0.12 


Model Control 8 


20.0 : 


t 3.5 


32.35 ± 


15.93 


1.40 ± 0.29 


Compound 300: 1.5 8 


17.9 : 


t 3.9 


8.80 ± 


4.63 " 


0.79 ± 0.25 


Compound 300: 3 8 


17.6 : 


t 3.2 


6.53 ± 


4.00 " 


0.65 ± 0.22 


Compound 300: 4.5 8 


17.7 : 


t 4.3 


12.68 ± 


9.63 ** 


0.87 ± 0.31 


Compound 300: 6 8 


17.3 : 


t 6.0 


8.27 ± 


4.56 " 


0.70 ± 0.25 


Compound 300: 6.75 8 


16.4 i 


t 3.0 


7.28 ± 


4.04 ** 


0.66 * 0.25 


Compound 300: 9 8 


15.9 i 


t 4.3 


9.18 ± 


5.00 " 


0.72 ± 0.37 


Compound 300: 27 8 


16.2 3 


t 3.4 


9.64 ± 


4.33 ** 


0.79 ± 0.25 



Note: In comparison with the model control group, * p < 0.05, ** < 0.01, *** p < 0.001 
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3. Conclusion 

Metformin Hydrochloride - Pioglitazone Hydrochloride compounds (300 mg: 1.5 mg/kg, 300 mg: 3 mg/kg, 300 mg: 4.5 
mg/kg, 300 mg: 6 mg/kg, 300 mg: 6.75 mg/kg, 300 mg: 9 mg/kg, and 300 mg: 27 mg/kg) were orally administered 
continuously for 21 days, and the pharmaceutical compounds of various proportions had to different extents reduced 
fibrinogen (FBG), fasting serum insulin (FINS) and insulin resistance (IR) levels of the hyperglycemic rats. The 
reductions in fasting serum insulin (FINS) and insulin resistance (IR) levels were especially distinct. 



Detailed Description of the Invention 

The present invention is further described in connection with the following embodiments which should not be 
misconstrued as limiting the scope of the invention. In order to better illustrate the implementation of the present 
invention, the following exemplary preparations are provided. The preparations may take the form of any of the 
pharmaceutical compounds of the present invention. The Metformin Hydrochloride - Pioglitazone Hydrochloride 
compounds of the following proportions are taken as exemplary preparations: (1) 500: 15; (2) 750: 15; and (3) 1,000: 15. 

Preparation 1 



Two-layer (top and bottom) tables: 



Top Layer Composition 


Content per Tablet 


Percentage 
Concentration (wt) 
(%) 


Pioglitazone Hydrochloride 


15 mg 


12.1 


Microcrystalline Cellulose 


55 mg 


44.4 


Lactose 




36.3 


Polyvinylpyrrolidone (PVP) 


3 mg 


2.4 


Hydroxymethyl Starch Sodium 


4.5 mg 


3.6 


Magnesium Stearate 


0.5 mg 


0.4 


Talcum Powder 


1 mg 


0.8 




Bottom Layer Composition 


Content per Tablet 


Content per Tablet 


Content per Tablet 


Metformin Hydrochloride 


500 mg 


750 mg 


1,000 mg 


Hydroxypropyl Methyl Cellulose (HPMC) 


190 g 


205 mg 


210 mg 


Polyvinylpyrrolidone (PVP) 


14.0 mg 


19.1 mg 


24.2 mg 


Magnesium Stearate 


7.1 mg 


9.7 mg 


12.3 mg 



Preparation Method: 

Method for preparation of Pioglitazone Hydrochloride particles: Sieve active ingredients, lactose, and microcrystalline 
cellulose and mix thoroughly. Mix the said powder with polyvinylpyrrolidone (PVP) solution. Sieve and dry obtained 
moist particles at 50 ~ 60 °C. Sieve hydroxymethyl starch sodium, magnesium stearate and talcum powder and add 
them to the said particles. 
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Method for preparation of Metformin Hydrochloride particles: Sieve active ingredients and hydroxypropyl methyl 
cellulose (HPMC), and mix thoroughly. Mix the said powder with polyvinylpyrrolidone (PVP) ethanol solution. Sieve 
and dry obtained moist particles at 50 ~ 60 °C. Add magnesium stearate to the said particles. 

Place the said particles on double-layer tablet pressing machine to produce tablets. 



Preparation 2 



Two-layer (inner and outer) tables: 



Inner Layer Composition 


Content per Tablet 


Content per Tablet 


Content per Tablet 


Metformin Hydrochloride 


500 mg 


750 mg 


1,000 mg 


Hydroxypropyl Methyl Cellulose (HPMC) 


190 g 


205 mg 


210 mg 


Polyvinylpyrrolidone (PVP ) 


14.0 mg 


19.1 mg 


24.2 mg 


Magnesium Stearate 


7.1 mg 


9.7 mg 


12.3 mg 




Outer Layer Composition 


Content per Tablet 


Pioglitazone Hydrochloride 


15 mg 


Hydroxypropyl Methyl Cellulose (HPMC) 


43.6 mg 


Polyethylene Glycol (PEG) 400 


4.5 mg 


Preparation Method: 



Method for preparation of slow-release Metformin Hydrochloride tablet cores: Sieve active ingredients and 

hydroxypropyl methyl cellulose (HPMC), and mix thoroughly. Mix the said powder with polyvinylpyrrolidone (PVP) 

ethanol solution. Sieve and dry obtained moist particles at 50 ~ 60 °C. Add magnesium stearate to the said 
particles. Press to produce tablet cores. 



Pioglitazone Hydrochloride coating fluid: Mix Pioglitazone Hydrochloride and hydroxypropyl methyl cellulose (HPMC) 
thoroughly. Dissolve suitable amount of polyethylene glycol (PEG) 400 in water and slowly add in the said mixture 
while stirring to obtain a liquid suspension. The coating fluid contains approximately 9% solid. 

Sieve the liquid suspension through 80 mesh screen filter and coat tablet core under suitable conditions. Control 
weight gain so that each tablet contains approximately 15 mg of Pioglitazone Hydrochloride. 
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Though the present invention has been described in detail in connection with the implementation embodiments thereof, 
alteration and modification can be made by persons skilled in the art without departing from the spirit and scope of the 
invention. 
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